In the production of butadiene rubbers, as with many other unsaturated polymers, a high-molecular-weight insoluble polymer, so-called "gel", is formed on the internal walls of the polymerisation reactors and in the piping. Chemically, the "gel" comprises a partially crosslinked rubber with a molecular weight reaching several millions. It is formed as a result of secondary and side intermolecular interactions of polymer chains during synthesis of the rubber.
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In the production of butadiene rubbers, as with many other unsaturated polymers, a high-molecular-weight insoluble polymer, so-called "gel", is formed on the internal walls of the polymerisation reactors and in the piping. Chemically, the "gel" comprises a partially crosslinked rubber with a molecular weight reaching several millions. It is formed as a result of secondary and side intermolecular interactions of polymer chains during synthesis of the rubber.
The periodic removal of gel deposits from the polymerisation reactors is a necessary part of the production process of rubber synthesis, and deposits are normally removed mechanically, mainly using manual or partially mechanised labour.
A method proposed earlier for solving the given production problem is to use metathesis catalysts containing tungsten, molybdenum, or osmium, with the aim of degrading the high-molecular-weight "gel" and converting it into a soluble state [1] . The history of studying the metathesis degradation of unsaturated polymers goes back over 30 years [2] [3] [4] [5] [6] , and Russian scientists are quite rightly regarded as pioneers in this line of research [2] .
The degradation of butadiene rubber is illustrated clearly in Figure 1 , where an initial rubber molecule 1, interacting with a catalyst particle, forms a lowmolecular-weight fragment of rubber 2 and generates a new catalytically active structure 3 containing a metalcarbon double bond. The rubber fragment 3 undergoes an intramolecular reaction, as a result of which a cyclic oligomer 4 and a new polymer molecule 5, carrying a catalytically active metal-carbenium group, are formed.
In patent [1] , an increase in the degradation rate of high-molecular-weight polymers when simple olefins are used as components of the catalytic system based on complex compounds of tungsten or molybdenum was shown. Thus, when hexene-1 is used as a component of the system, the degradation of cis-polybutadiene is accelerated 3-4-fold by comparison with the variant without its use.
In spite of all their plus points, molybdenum-and tungsten-containing catalysts are characterised by shortcomings such as sensitivity to catalyst poisons and high consumptions norms, and therefore they have not been used in industry to break down the rubber "gel".
Ruthenium-based metathesis catalysts discovered by Grubbs in 1992 [7] are noted for the absence of the shortcomings characteristic of the early catalytic systems. These proved to be a good tool for controlling the structure of substances with unsaturated C=C bonds in their structure, including polymers, which is confirmed by the extensive literature data [8] [9] [10] and by safety documents that have recently been issued. Thus, in 2006, chemists of the Bridgestone Corporation obtained a patent [8] on a method for cleaning reactor equipment for the synthesis of rubbers using metathesis catalysts based on ruthenium and osmium. The new catalytic systems are noted for a low metal/polymer ratio, resistance to many impurities and components of the reaction system for the synthesis of rubbers, and resistance to functional groups such as nitrile, carbonyl, and alcohol groups. In particular, in the patent, attention is paid to the possibility of using the reactor after its chemical cleaning and washing for the synthesis of butadiene-styrene copolymer using butyllithium catalytic systems, which are more sensitive to catalyst poisons.
The high cost of ruthenium-containing metathesis catalysts is making it necessary to develop methods for reducing their consumption norms, one of which is to use an olefin as a co-agent in the breakdown of the high-molecular-weight "gel".
The aim of this work was to study the effect of styrene on the degradation of SKD-ND rubber under the action of a ruthenium catalyst [11] . All experiments on the degradation of SKD-ND rubber were conducted in a solution of nefras P1-63/75 petroleum solvent with a rubber concentration of 6 wt% in the presence of the catalyst [1,3-bis-(2,6-dimethylphenyl)-2-imidazolidinylidene]dichloro(N,N-dimethylbenzylidene) ruthenium with its consumption norm ranging from 0.03 to 0.07 g per kg dry high-molecular-weight polymer [11] .
To establish the effect of adding styrene in the process of the metathesis degradation of polybutadiene, parallel experiments were conducted on the degradation of SKD-ND rubber without the addition of styrene and in the presence of styrene, calculated at 20 g per kg polymer.
The change in the molecular weight during degradation is presented in Table 1 .
The number-average molecular weight in both cases changes identically, which cannot be said of the change in the weight-average molecular weight (Figure 2) . The absence of styrene leads to a reduction in the effectiveness of the process and to the formation of a wide-modality degradation product characterised by a high proportion of high-molecular-weight fraction (Figure 3) . Such a nature of the degradation process can be attributed to the predominance of intramolecular reactions, when, along with the occurring degradation of the polymer to fragments with a low molecular weight, unaltered polymer is present in the reaction medium, which is entirely consistent with data obtained earlier using tungsten-containing catalysts [2] . Increase in the inhomogeneity of the product can be traced from the change in the polydispersity index of the degradation product in the process of the reaction (Figure 4) .
Note. M n -number-average molecular weight; M w -weight-average molecular weight; D -polydispersity Degradation conditions: T = 70°C, amount of catalyst 50 g/t rubber, concentration of SKD-ND rubber in nefras 6 wt%
On the basis of the results obtained, it can be concluded that, in the presence of styrene, the process of intermolecular transfer of active carbene fragment of the catalyst from one polymer molecule to another occurs more intensely, and the weight-average molecular weight of the polymer decreases considerably more intensely than in the absence of styrene. Given that the numberaverage molecular weight of the rubber depends very little on the presence or absence of styrene, it can be concluded that this olefin has little effect on the process of degradation of the polymer chain and to a greater degree acts only as a transfer agent of the catalytic centre from one polymer molecule to another.
It is known that the poor solubility of the "gel" is determined to a significant degree by the presence of ultrahigh-molecular-weight or crosslinked fraction of the polymer. In the present work, a method has been shown for reducing the values of the weight-average molecular weights, and consequently increasing the solubility of the "gel" by using low-molecular-weight transfer agents of the active catalytic centre, such as low-molecularweight olefins.
